Recent progress on the (g − 2)µ prediction is presented. In the SM, the Higgs-boson mass dependent contributions have been evaluated exactly up to the two-loop level and consistently combined with leading three-loop effects. Thus, the currently most accurate value including a detailed error analysis for the SM electroweak contributions has been obtained. The SUSY two-loop corrections from fermion/sfermion-loop insertions have been computed; they are generally large and logarithmically enhanced for heavy squarks.
Introduction
The deviation between the measurement 1 of the muon anomalous magnetic moment a µ = (g − 2) µ /2 and the SM prediction 2 amounts to more than 3σ. It is of utmost interest to further scrutinize this longstanding deviation.
In these proceedings we discuss a recent reevaluation 3 of the SM electroweak contributions. These are the only SM contributions with a dependence on the Higgs boson mass. Earlier evaluations had an irreducible theory uncertainty since the Higgs boson mass used to be unknown. After the Higgs boson mass has been measured at the LHC, we are now in the position to obtain the final value of the Higgs-dependent part of the SM prediction for a µ (see Sec. 2).
We also briefly comment on complementary progress 4,5 for the prediction of a µ in the minimal supersymmetric standard model (MSSM) (see Sec. 3).
The electroweak contributions after the Higgs boson mass measurement
Before the Higgs boson mass measurement, the most precise evaluation 6 of the electroweak contributions obtained the result a EW µ = (154 ± 1 ± 2) × 10 −11 , where the first error is due to electroweak hadronic uncertainties, but the second, larger uncertainty is due to the unknown Higgs boson mass.
In the update 3 of this result we take into account the following aspects: • All Higgs-boson mass dependent contributions up to the two-loop level are exactly evaluated, using the value 7 M H = 125.6 GeV, with a conservative error of ±1.5 GeV. As further input parameters, the masses of muon, Zboson and top quark, the muon decay constant G F and the fine-structure constant α in the Thomson limit, are chosen 8 .
• The W-boson mass is then unambiguously predicted by the SM 9 , and we use the appropriate theory value M W = 80.363 ± 0.013 GeV.
• An analysis of the theory uncertainty, in particular due to the uncertainty of the SM input parameters, is carried out.
• The exact evaluation of the Higgs-dependent contributions is consistently combined with the remaining contributions up to the three-loop level. In order to avoid double counting, the choice of α in the two-loop contributions has to match the one in the evaluation of leading three-loop contributions. We choose the Thomson-limit definition for α at the two-loop level; see Eq. µ;f-rest,H . For the input parameters given above, these contributions, and the one-loop contribution amount to
The results are exact up to the parametric uncertainties due to the uncertainty of the input parameters M W , m t , and M H . The dominant uncertainty arises in a EW (2) µ;bos due to the uncertainty of the Higgs boson mass. Nevertheless, the overall uncertainty of these contributions is of the order 10 −13 and thus extremely tiny. We briefly comment on the difference between these results and earlier results in the literature.
The first computation 10 of a EW (2) µ;bos was a milestone but employed an approximation assuming M H ≫ M W . Refs. 11,12 provided the full M H -dependence of a EW (2) µ;bos , however only in (semi)numerical form and for a particular, different set of input parameters than the one used here.
The first computation of the Higgs-dependent fermionic contributions a EW(2) µ;f-rest,H was carried out in Ref. 13 in three limiting cases,
Furthermore, the approximation s 
a EW (2) µ;f-rest,no H = −(4.64 ± 0.10) × 10 −11 ,
Eq. (7) is correct for the parametrization of the two-loop result in terms of α, while the result for the alternative parametrization in terms of G F would have been 6 a 
The final theory error of these contributions dominated by the electroweak hadronic and three-loop uncertainties of Eqs. (4) (5) (6) (7) . It is enlarged to the conservative value ±1.0 × 10 −11 , in line with Ref. 6 . The parametric uncertainty due to the input parameters M W , m t , and particularly M H is negligible. The precision of the result is by far sufficient for the next generation of a µ measurements. Clearly, the full Standard Model theory error remains dominated by the non-electroweak hadronic contributions. 
Non-decoupling two-loop contributions in the MSSM
Supersymmetry (SUSY) is a promising explanation of the 3σ deviation in a µ , although simple SUSY scenarios where all SUSY particles are light are already ruled out by the LHC. Ref. 4 has defined several benchmark parameter points which illustrate that already the one-loop SUSY contributions to a µ have an intricate parameter dependence, if non-trivial SUSY mass patterns are allowed: SUSY contributions in the ballpark of the current 3σ deviation can be obtained if, e.g., the Higgsino mass µ is much larger than the bino mass M 1 and the smuon masses, or if the wino mass M 2 and the left-handed smuon mass are much larger than µ, M 1 and the right-handed smuon mass. Parameter scenarios with large µ have been studied including leading higher-order corrections also in Refs. 16 recently.
Recently, a class of contributions has been computed 4,5 which can become particularly important for such split spectra: two-loop contributions where a fermion/sfermion loop is inserted into a SUSY one-loop diagram, see Fig. 2 (left) .
The most prominent features of these two-loop contributions (plus the associated counterterm contributions) are that (i) they contain the large universal quantities ∆α and ∆ρ from fermion loops, which make the contributions generically sizeable; (ii) they are logarithmically enhanced if the sfermion masses in the inner loop become large.
These points allow for a very compact approximation formula 5,19 . Fig. 2 (right) illustrates the non-decoupling, logarithmic enhancement of the contributions for large sfermion masses. We restrict ourselves to various motivated combinations of sfermion soft SUSY breaking parameters second generation squark mass M U1,D1,Q1,U2,D2,Q2 ≡ M , or, as an example with particularly large corrections, purely as a function of M Q3 with M U3 fixed to 1 TeV. Each time, the non-varied sfermion masses are kept at standard values, which are 7 TeV for the squark masses and 3 TeV for the third generation slepton masses. The selectron masses are set to the smuon masses, and the trilinear A parameters are set to zero.
As the figure shows, these new fermion/sfermion-loop contributions can be the largest MSSM two-loop contributions to a µ -already for moderate inner sfermion masses. For different sets of input parameters than shown in the figure, up to 10% corrections for small and up to 30% corrections for large sfermion masses can be found 4,5 . Fig. 2 also shows the other known two-loop contributions: the SUSY corrections to SM-one-loop diagrams ("class 2L(a)") 11 , the photonic corrections 17 , and the (tan β) 2 -corrections 18 , which are in the range (−7, . . . , +7)%.
